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There’s something about the midline
 
rimordial germ cells (PGCs) arise in a single cluster
and then migrate to the two gonads during embryo-
genesis. Sano et al. (page 675)
 
 
 
find that in flies the
previously known guidance factors are not required for the
process. Rather, a lipid phosphate phosphatase that is expressed
in the central nervous system (CNS) repels the migrating
PGCs, pushing them along their proper route.
Previous work using fixed material showed the general
path that the PGCs take as they move to the gonad. However, the
process itself has been hard to piece together from still images.
Using videomicroscopy, Sano et al. saw that the PGCs
leave the gut, moving from the middle of the embryo where they
are formed. The cells travel up toward the dorsal side, where the
CNS is, and then laterally toward the prospective gonads. The
PGCs never cross the midline of the embryo. Once a cell starts
toward one side it does not move to the other.
Mutations in previously identified attractants expressed by
the immature gonads had no effect on lateral migration. Nor was
there an effect from mutations in CNS-expressed genes whose
products are known to repel growing axons from the midline.
However, in embryos lacking the 
 
wunen
 
 and 
 
wunen-2
 
 genes,
which encode lipid phosphate phosphatases expressed by the
CNS, the PGCs became lost, sometimes crossing the midline
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Counting spores
 
uring meiosis, yeast cells use their spindle pole bodies (SPBs), their
equivalent of centrosomes, as the basis for building a structure called
the meiotic plaque. The plaque in turn forms the basis for forming a
spore. On page 627, Taxis et al. present a model in which nutrition availability
determines how many meiotic plaques and thus spores are formed.
Three major protein components comprise the meiotic plaque, which is
the site of assembly of spore membranes. If one of the three proteins is missing,
plaques do not form and spores are not produced.
By monitoring the formation of meiotic plaques under different conditions,
the team found a correlation between the amount of plaque constituents
synthesized, the number of plaques generated, and nutrient abundance.
Once proteins joined the plaque structure, they seemed to be locked in place,
as happens in a crystal structure. No diffusion of the proteins back into the
surrounding cytoplasm was detected. Thus, as plaque crystals formed, they
could automatically limit the formation of plaques on the other SPBs by depleting
the cell of available subunits.
Initiation of a plaque crystal was stochastic, though younger SPBs appeared
D
Nutrition feeds into meiotic plaque formation to 
determine spore number.
 
to be more efficient at the process than were older ones. Mathematical modeling predicted that once a
crystal starts to form, it creates more binding sites for additional subunits, and thereby increases the speed
with which it grabs proteins out of solution. Thus, once a plaque started to form, it was more likely to com-
plete its building project before another one could start. That means that when protein subunits are limiting,
only some of the SPBs can generate meiotic plaques, and therefore the cell produces fewer spores.
It is not yet clear why older SPBs provide less favorable conditions for plaque formation, but the
researchers have some hints. They speculate that it has to do with an accumulation of posttranslational
modifications to proteins in the structure and are looking for mutants to bear out that hypothesis. 
 
and venturing into the epidermis, where they do not usually go.
The team hypothesizes that the lipid phosphate phos-
phatases destroy some attractant on the surface of some of the
embryonic cells, thus creating a gradient or pattern that helps
guide the PGCs along their path.
Remarkably, PGCs that get caught between the two stripes
of wunen/wunen-2 expression, which flank the CNS, die. That
observation may underscore just how important it is for primordial
germ cells not to be left in the midline, and may hint at the
origins of teratomas, which are rare tumors that crop up in adoles-
cents and often occur near the midline. 
Primordial germ cells (brown) require repulsion to get to their destination.
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